INTRODUCTION
People experience many symptoms, but they only present a small minority of about 10% to a physician: the so-called 'iceberg phenomenon'. 1, 2 Many (about one-third to three-quarters) of the symptoms presented to a physician are not explained by organic pathology. 3, 4 These symptoms remain 'medically unexplained'. Patients presenting with unexplained symptoms are classified in a spectrum ranging from a single unexplained symptom of short duration to functional syndromes (such as fibromyalgia and chronic fatigue syndrome) to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) diagnosis of undifferentiated somatoform disorder or even somatisation disorder.
The relation between unexplained symptoms on the one hand and mental health problems on the other has been addressed in several studies in primary care. Results of these studies are not congruent. Jackson and Passamonti showed that 'the majority of patients whose symptom remained unexplained did not have underlying mood, anxiety, or somatoform disorder'. 5 Other research has demonstrated that (1) patients with medically unexplained symptoms had higher scores for depression or anxiety compared with patients with medically explained symptoms; 6 (2) the more symptoms patients have, the higher the prevalence of depression or anxiety disorder; 7 and (3) unexplained symptoms are frequently accompanied by psychiatric disorders. 8 For conditions at the severe side of the somatoform spectrum, de Waal et al showed that patients with somatoform disorders in primary care were 3.3 times more likely to be diagnosed with a depressive or anxiety disorder. 9 Research on US primary care attendees also demonstrated a considerable overlap (more than 50% of the cases) of depression, anxiety, and somatisation. 10 Based on these results, some researchers advocate screening for depression and anxiety in patients with unexplained symptoms. 11 
Many
GPs perceive medically unexplained symptoms as the presentation of psychological distress, 12 or as a manifestation of personality problems or psychiatric illness. 13 However, patients often do not agree with their physicians about the (psychological) aetiology of the unexplained symptoms.
14 Consequently, the question remains whether the GP should enquire about mental health problems in patients who present unexplained symptoms. The Dutch multidisciplinary guideline for somatoform complaints and disorders advocates diagnostic enquiry for anxiety and depressive disorder as the next step following history taking and physical examination. 15 In most studies, the assessment of experienced symptoms has been performed with self-administered
Aim
To investigate whether unexplained symptoms as presented to the GP predict mental disorders.
Design and setting
Cross-sectional and longitudinal analysis of data from a practice-based research network of GPs, the Transition Project, in the Netherlands.
Method
All data about contacts between patients (n = 16 000) and GPs (n = 10) from 1997 to 2008 were used. The relation between unexplained symptoms episodes and depression and anxiety was calculated and compared with the relation between somatic symptoms episodes and depression and anxiety. The predictive value of unexplained symptoms episodes for depression and anxiety was determined.
Results
All somatoform symptom episodes and most somatic symptom episodes are significantly associated with depression and anxiety. Presenting two or more symptoms episodes gives a five-fold increase of the risk of anxiety or depression. The positive predictive value of all symptom episodes for anxiety and depression was very limited. There was little difference between somatoform and somatic symptom episodes with respect to the prediction of anxiety or depression.
questionnaires about all experienced symptoms before the patient entered the consultation room. It remains unknown which symptom(s) the patient presented to the doctor. In the light of the iceberg phenomenon, this might not be adequate as it does not deal with the difference between experienced and presented symptoms. Therefore, the aim of this study is to investigate whether unexplained symptoms as presented to the GP predict mental disorders. The research questions are:
1. are mental health problems associated with unexplained symptoms that are presented to the GP?
2. how often are unexplained symptoms episodes followed by a mental health problem?
METHOD

Data source
Data generated by a practice-based research network, the Transition Project, were analysed. 16 The project currently consists of 10 Dutch GPs who routinely code each episode of care according to the International Classification of Primary Care (ICPC) in an episode structure. 17, 18 An episode of care is defined as 'a health problem of an individual from the first encounter until the completion of the last encounter for it with a health care provider'. The structure of the ICPC is based on the description of episodes of care. Within this ongoing project, all contacts between GPs and patients have been registered since 1985. An episode of care is defined as 'a health problem in an individual from the first encounter until the completion of the last encounter for it with a healthcare provider'. 18 For all episodes of care, the GPs register the patient's reason for encounter (RFE), the physician's diagnosis (episode title), and the physician's intervention. Also, for each episode of care, GPs indicate its status: 'new' (start) or 'old' (follow-up). The RFE should be recognised by the patient as an acceptable description of the request for care presented by the patient. The RFE, all interventions, and the diagnostic labels for each encounter are classified with the ICPC (Figure 1) . 19 The episode title (the diagnosis) could be modified, for example when fatigue (RFE) turns out to be caused by a iron
How this fits in
Unexplained symptoms are associated with depression and anxiety. Therefore, screening patients with unexplained symptoms for depression and anxiety has been advocated. However, the predictive value of unexplained symptoms for anxiety and depression is low. Consequently, screening for these mental health problems in patients presenting unexplained symptom episodes is not justified in primary care. deficiency anemia (episode title). Medically unexplained symptoms, or rather symptom episodes, are very frequently encountered in the Transition Project: about one-third (36.7%) of the symptom presentations remain coded as a symptom. 20 When the GP does not find a cause for a presented symptom, the symptom is classified as a symptom diagnosis according to the rules of the ICPC (Box 1).
The reliability of the registration is high, as the participating GPs use well-defined diagnostic criteria. 21 Moreover, the electronic system warns in a case of error and inconsistency.
Population
Between 1997 and 2008 the participating GPs had on average 16 000 enlisted patients. The registration period for the enlisted patients ranged from 1 to 11 years. Encounters with all patients aged 15 years and older were included in this study.
Procedure
For all analyses, two groups of symptoms were compared: first, symptoms generally seen as part of the 'somatoform construct', and second, symptoms mostly explained by somatic causes.
Unexplained symptoms
Unexplained symptoms are symptoms generally known as symptoms infrequently caused by organic disease. The following 13 unexplained symptoms, which are frequently presented to the GP, were examined: chest symptoms (L04), shortness of breath (R02), palpitations (K04), abdominal pain (D01), nausea (D09), constipation D12), headache (N01), muscle pain (L18), low back complaints (L02), fainting (A06), dizziness (N17), disturbances of sleep P06), and tiredness (A04). These symptoms constitute the Patient Health Questionnaire (PHQ-15), a scale specifically developed for the detection of somatoform disorders in primary care. 22 From the original 15 symptoms in this questionnaire two symptoms were left out, as these were only weakly associated with somatoform disorders (menstrual problems, sexual pain/problems). 22 Somatic symptoms Somatic symptoms are symptoms generally known as symptoms that are commonly caused by organic disease. For both research questions, a control group of symptoms that are mostly of somatic origin was used: lymph gland enlargement (B02), localised abdominal pain (D06), diarrhoea (D11), red eye (F02), swollen ankles (K07), shoulder symptoms (L08), hand/finger symptoms (L12), hip symptoms (L13), tingling fingers/toes/feet (N05), cough (R05), e318 British Journal of General Practice, June 2011
Box 1. Concepts in the Transition Project
Reason for encounter
The primary care provider asks for the reason for encounter (RFE) and quotes this as stated by the patient without making any judgments as to the correctness or accuracy of that reason. The RFE should be understood and agreed on between the patient and the provider and should be recognised by the patient as an acceptable description. A patient can have more than one RFE.
Episode title (physician's diagnosis)
After history taking and physical examination, the physician makes a diagnosis. The diagnosis is the physician's point of view. Coding health problems should be at the highest level of diagnostic refinement for which the user can be confident, and which meets the inclusion criteria for that category. The diagnostic labels can be on a symptom level or on a disease level.
Episode of care (see Figure 1)
The full spectrum of problems (including organic, psychological, and social) managed by the provider are recorded in the form of episodes of care. The definition of an episode of care is a health problem or disease from its first presentation to a healthcare provider until the completion of the last encounter for that same health problem. So, an episode of care has a RFE, mainly defined by the patient, and an episode title, mainly defined by the physician. If the episode consists of three contacts, then the episode title (for all three contacts in that episode) is the diagnostic label at the end of the episode. The diagnostic labels in this study are labels attributed at the end of the episode. Changes in the diagnostic label during the episode are relatively infrequent, especially in symptom episodes (episodes of care in which the highest classifiable code is a symptom, not a disease).
Example
When the physician codes the episode of care as a symptom episode, this does not mean that the patient had a complaint about only one symptom within this episode. In a patient with the RFE 'tiredness', the physician takes the patient's history and examines the patient. During history taking the patient appears also to suffer from dizziness, trembling, and fatigued legs. The physician judges these complaints to belong to each other and chooses to label that episode with the episode title 'tiredness'. throat symptoms (R21), pruritus (S02), and urinary frequency (U02). Generally, these symptoms are not considered to be related with mental health problems.
Mental health problems
The research also studied how often the 13 unexplained symptoms and the somatic symptoms predicted mental health problems (that is, anxiety disorder [P74] and depressive disorder [P76]). The definitions according to the ICPC criteria are for depression: fundamental disturbance in affect and mood towards depression; mood, energy, and activity are simultaneously lowered, together with an impaired capacity for enjoyment, interest, and concentration; sleep and appetite are usually disturbed; and self-esteem and confidence are decreased. The diagnosis includes depressive neurosis/psychosis, mixed anxiety and depression, reactive depression, and puerperal or postnatal depression. Acute stress reactions are excluded.
For anxiety, the ICPC criteria are: clinically significant anxiety that is not restricted to any particular contextual situation; and it manifests as a panic disorder (recurrent attacks of severe anxiety not restricted to any particular situation, with/without physical symptoms) or as a disorder in which generalised and persistent anxiety, not related to any particular situation, occurs with variable physical symptoms. Anxiety, neurosis, and panic disorder are included, and anxiety with depression (classified as depression) and anxiety not otherwise specified (classified as symptom: feeling anxious/nervous/tense) are excluded.
Analysis
The unit of analysis was the episode title (the diagnosis). The dependent variables were the incidence and prevalence of anxiety (P74) and depression (P76). 'Encounter-based' incidence/prevalence rates and 'total' incidence/prevalence rates are distinguished. Encounter-based rates are based on diagnoses realised in face-toface contacts between the patient and physician. Total rates include encounterbased rates and rates of diagnoses that result from specialist letters and telephone consultations for medication. Encounterbased rates were chosen for this research, as the study was primarily interested in the predictive values of symptoms presented in consultations.
Two different views on the analysis were used: cross-sectional and prospective. The period of 1997 to 2008 was analysed in 1-year and 4-year time frames. There were no significant differences between these time frames. One-year data from 2007 are presented and 4-year data from 2004 to 2008. Differences in rates were examined with χ 2 tests. For the calculation of odds ratios (ORs), logistic regression adjusted for age and sex was used; P values <0.05 were considered statistically significant. In all analyses, ORs for somatoform and somatic symptoms were performed.
A multilevel analysis with between-doctor variation as a variable was not performed because of the low effect of of this source of variation found in earlier research. Cross-sectional analyses Within time frames of 1 year, the database was examined, for each patient, for the occurrence of a mental health problem in a given year. If this patient had a mental problem during this year, the database was examined for the occurrence of the predefined somatoform and somatic symptoms. The procedure was repeated for each year between 1997 and 2008. The ORs (with 95% confidence intervals) were calculated for the chance that a patient with a mental health problem (that is, anxiety disorder or depressive disorder) had presented with one of 13 selected symptom episodes or one of the 13 somatic symptom episodes during that year. Furthermore, the relation between mental health episodes and the number of symptom episodes was analysed, also with ORs. Within a time frame of 4 years, the relation of the duration of symptom episodes and mental health problems was analysed: ORs were calculated for the association between mental health problems and short (<3months) or long (>3months) symptom episodes. Patients had to be registered in the practice for at least 2 years. For all crosssectional analyses, patients with the somatoform symptom episodes and the somatic symptom episodes were compared. From each patient, only one episode has been included in the analyses, except for the analyses with 1-year time frames (reanalysis with patients counted only once did not show relevant differences; data not shown).
Prospective analyses
The positive predictive value of a symptom 
RESULTS
Between 1997 and 2008 there were 419 056 family-physician-patient face-toface encounters with 10 GPs in about 16 000 enlisted patients from patients aged ≥15 years.
The year prevalence of the 'unexplained' symptom episodes ranged from 0.4% (abdominal pain) to 4.8% (low back pain); the total year prevalence of these symptom episodes was 23.1%. The year prevalence of the 'somatic' symptom episodes varied between 0.2% and 2.9% (Table 1 ). The encounter-based year prevalence of anxiety and depressive disorder was 5.8 per 1000 patients per year for anxiety disorder and 22.2 for depressive disorder. The registered total prevalence was respectively 11.9 per 1000 patients per year for anxiety disorder and 45.8 for depressive disorder.
Results of cross-sectional analyses
All but three symptom episodes, regardless of whether somatoform or somatic, had significant relations with mental health episodes. Somatoform symptom episodes showed slightly higher associations with anxiety disorder and depressive disorder in comparison with somatic symptoms. The symptom episodes nausea, constipation, sleep disturbances, and shortness of breath had ORs ≥3 for depressive disorder. Generalised abdominal pain, nausea, palpitations, and muscle pain had ORs ≥3 for anxiety disorder (Table 2 ). Ten out of 13 somatic symptom episodes showed statistically significant associations for anxiety disorder or depressive disorder. Only two 'somatic' symptom episodes -swollen ankles and diarrhoea -had an OR ≥3 for depressive disorder (Table 3) .
In comparison with short episodes, longer episodes of two unexplained symptoms (dizziness, sleep disturbances) and two somatic symptoms (throat symptoms and swollen ankles) had a statistically significant relation with the occurrence of anxiety or depressive disorder. Patients with these symptom episodes more often have diagnoses of new depression or anxiety. In all other symptom episodes there is no difference in the occurrence of these mental health problems between short and long episodes ( Table 4) .
The number of symptoms episodes presented to the GP showed a clear relation with the presence of anxiety or depressive disorder. Presenting two or more symptom episodes gives a five-fold increase of the risk of anxiety or depressive disorder. However, there was no difference between somatoform symptom episodes and somatic symptom episodes in relation to the number of presented episodes (Table 5 , only data from 2007 are presented). 
Results of prospective analyses
The positive predictive value of all symptom episodes for anxiety and depression was very limited. Values varied between zero and 1.2% (Tables 6 and 7 ). For anxiety, the posttest odds (posterior chance) roughly remained unchanged with respect to the pretest odds (prior chance) for somatoform symptom episodes. The somatoform symptom episode 'palpitations' tripled the risk of anxiety. Somatic symptom episodes generally reduced the risk for a new episode of anxiety. The risk of depressive disorder was not raised by somatoform symptom episodes, or by somatic symptom episodes.
DISCUSSION
Summary
The study showed that unexplained symptoms do have a statistically significant relation with anxiety and depression. The ORs of this association ranged from 1.7 to 5.1. Somatic symptoms were also associated with anxiety and depression but the ORs were slightly lower (range 0.69 to 3.02). Generally, there was no association between the duration of a symptom episode and the presence of anxiety or depression. The number of somatoform symptom episodes was clearly related with anxiety or depression: the more episodes, the more depression/anxiety. The same was true for somatic symptoms. The risk of depression/anxiety was 3-4 times higher in patients with two or more symptom episodes compared with patients without symptom episodes. However, in general, the predictive value for anxiety or depression was low -somatoform as well as somatic symptom episodes have low predictive values. In conclusion, patients presenting with symptoms -especially patients with two or more symptom episodes -do have a higher risk of anxiety or depression episodes. However, symptom episodes are only rarely followed by an anxiety or depression episode. Patients presenting unexplained symptoms do not differ from patients presenting somatic symptoms with respect to the occurrence of anxiety or depression.
Strengths and limitations
Several characteristics make the study valid. First, the data originate from a morbidity registration system with established reliability. 21 Second, the data reflect real-life practice with presented instead of experienced morbidity. Obviously, episodes of care only reflect problems that have led to a demand for care (consulting the GP). Only a minority of symptoms that people experience result in the actual contacting of a healthcare professional. 26 Third, to assess the association of unexplained symptoms and mental health problems, both crosssectional and prospective analyses were used. Fourth, in the ICPC, the physician has to have clear indications for the diagnosis of a mental problem. The patient has to give these clues; the mere existence of one or more unexplained symptoms in itself is insufficient to diagnose a mental health problem. So, the diagnosis of a mental health problem is an assessment with mutual approval by physician and patient, which is more relevant than a diagnosis solely based on psychiatric assessment tools. Fifth, the congruence of applying ICPC depression criteria and DSM-IV criteria in routine general practice is considerable. 27 One of the limitations of the study might be the low prevalence of depression and anxiety, which raises the question of underrecognition or underdiagnosis of depression or anxiety by the GPs participating in the Transition Project. If these GPs underdiagnose depression or anxiety, then the study findings of low predictive values for depression might be seriously biased. However, the prevalences of anxiety and depression are of the same order of magnitude as in two other large encounterbased Dutch primary care studies. 28, 29 In the authors' view, the prevalence of depression and anxiety in the Transition project data therefore reflect the 'true' encounter-based prevalence of these disorders in patients visiting their GP because of a need for help for these disorders.
A second limitation is that the prospective analyses did not include an analysis of the predictive value of two or more somatoform or two or more somatic symptom episodes. The reason for this was that there were too few patients with two or more new somatoform and somatic symptom episodes in the Transition Project.
Comparison with existing literature
Previous studies demonstrated much higher prevalence rates of anxiety or depressive disorder. 4, 5 For example, Jackson and Passamonti found a prevalence of 29% of patients having a depressive or anxiety disorder, 5 and Kroenke found a prevalence of anxiety of 18% and of depressive disorder of 26%. 4 With these prevalence rates, ORs of 3-5 in primary care patients with unexplained symptoms are generally sufficient to justify screening for these disorders. However, both studies assessed symptoms as well as psychiatric morbidity with a questionnaire relying on recall of experienced complaints. The present data reflect everyday practice more accurately, as they reflect complaints and disorders presented by patients to their GP. In an earlier study, the authors looked at the ecology model for mental health problems, and found the same distribution. 26 Presented mental health problems are considerably lower than those of screenbased data of experienced mental health problems. This is in line with the model of 'ecology of medical care' and the way this works out for mental health problems. 30 Implications for practice and research This study has shown that unexplained symptoms do have a statistically significant relation with anxiety and depressive disorder, and that somatic symptoms also have such a relation with these mental health problems. Due to the relatively high prevalence of symptom episodes, neither somatoform nor somatic symptoms predict anxiety or depressive disorder. Screening for anxiety and depression in patients presenting with somatoform symptom episodes in general practice is not justified because of the low incidence of those affective disorders following somatoform symptom episodes in the clinical population of the current study. However, there is ample evidence of a link between persistent unexplained symptoms and child abuse, maltreatment, and other forms of violence. 31 Future research should therefore aim to identify patients who merit a simple 'medical' management and patients who are in need of a more elaborate conversation about disadvantageous life experiences. Further studies could also be directed at the relation of depression and anxiety and presenting combinations of symptoms. Finally, in the light of the generalist working style of the GP, the authors do not consider the distinction between somatoform and somatic symptoms relevant as this distinction might lead to false conclusions.
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